For many experiments, a desirable outcome is a statistically significant effect. This is because the absence of any statistically significant effect has a number of consequences. First, it suggests a poorly designed experiment. Second, it implies that more data should have been collected. Third, it makes any paper based on the experiment more difficult to get published. This last consequence offends the conscience of scientific purists because, in principle, negative results are as valuable as positive results. In practice, papers with no statistically significant effects are only likely to be published where careful examination shows that the work has a sound basis in the literature and the experiment has been carefully designed and competently analysed so the failure to find a statistically significant result implies the literature is erroneous or incomplete in some way.
Having a statistically significant effect is often assumed to be all that is required to ensure publication but it should not be. What a statistically significant effect tells us is that the effect is unlikely to be due to chance, in other words, it is real. However, by increasing the amount of data it is always possible to detect smaller and smaller effects so once a statistically significant effect has been found, the next question to ask is how large is it? There are a number of ways to answer this question. For many experiments the simplest way is to look at the difference between the means for the different conditions. A more elegant way is to estimate the amount of variance explained by calculating the effect size.
What makes effect size important is that it indicates whether or not the variable under consideration can explain a meaningful amount of the variance in the data. Where the effect size is small, the amount of variance explained is slight so while the effect may be statistically significant it is not necessarily of practical significance.
The final step in this process is to ask if the magnitude of the effect found is likely to matter in the real world. Even demonstrating a statistically significant effect and a useful effect size may not be enough. For example, LED brake lights have a much faster rise time than incandescent brake lights. This can be shown to lead to statistically significantly shorter reaction times to the onset of brakes on a vehicle ahead. Shorter reaction times are inherently a good thing for road safety but how far will the following vehicle have travelled during the reduced reaction time? If the answer to this question is very little, the effect found may be real but it does not matter.
What all this implies is that finding a statistically significant effect should not be an end in itself. Given a statistically significant result, the size of the effect should always be examined as should its implications for the real world. Papers where all these aspects of the data are considered stand a much better chance of being published than those that do not.
